the urinary system but also the relationship between lncRNA and other tumors. The focus of this study is to explore the association between the genetic variants located in one lncRNA (cancer susceptibility candidate 8 [CASC8] ) and the risks of various types of cancer.
The CASC8 gene is located in the 8q24 -a non-proteincoding region including plenty of genetic loci. Recent studies have revealed that the lncRNAs originating from the human 8q24 locus play important roles in MYC regulation, which is known to be a key contributor to the development of many human tumors. 4 The expression of CASC8 is suggested to be significantly correlated with increased cancer susceptibility. Moreover, this study found that the MYC enhancer region physically interacts with the active regulatory region of the CASC8 promoter, suggesting that long-range interaction of the MYC enhancer with the CASC8 promoter regulates CASC8 expression. Finally, Kim et al demonstrated that CARLo-5 has a function in cell-cycle regulation and tumor development. 5 Genome-wide association studies (GWAS) and several case-control studies have proved that some particular variants in CASC8 had correlation with carcinomas such as breast cancer, colorectal cancer (CRC), prostate cancer (pCa), upper gastrointestinal cancer, lung cancer, and gastric cancer. [6] [7] [8] [9] [10] The single-nucleotide polymorphism (SNP) of rs10505477 -located in the intron of the lncRNA of CASC8 gene -had an intimate correlation with CRC susceptibility, [11] [12] [13] the risk of lung cancer, the prognosis for gastric cancer, 14, 6 and so on. Rs7837328 -another polymorphism in CASC8 -was associated with pCa and CRC susceptibility. 7, 15 Although the above studies have reported the association between polymorphisms in the CASC8 gene and risks of cancer, the results were not consistent. Thus, the effect of polymorphisms in the CASC8 gene on cancer is still unclear. Therefore, we conducted an updated meta-analysis on all available studies to assess the overall cancer risk with rs10505477 and rs7837328.
Materials and methods

Data collection
We searched related references from PubMed, Web of science, Chinese National Knowledge Infrastructure(CNKI), China Science and Technology Journal Database, and the Chinese Wanfang Data Knowledge Service Platform. The search keywords were "LncRNA AND cancer", "CASC8", "rs10505477", and "rs7837328". A total of 164 references were retrieved. After examination by title and abstract, 119 articles were retrieved for further evaluation. One hundred studies were excluded because of the absence of detailed genotype frequency, reviews, and cell line or animal studies. Two studies were excluded because of no specified cancer risk. One paper was removed because its full text could not be obtained. One study did not accord with the HardyWeinberg equilibrium (P=0.015) and, then, was excluded from the study. Finally, 15 articles containing 20 datasets (24,504 cases and 22,969 controls) were included and used in quantitative synthesis for systematic review. A flowchart of the study selection process is shown in Figure 1 . 
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CasC8 polymorphisms and cancer risk inclusion/exclusion criteria Studies included in this meta-analysis had to meet the following criteria: 1) cases were diagnosed with carcinomas at any stage; 2) a clinical case-control study; 3) published in Chinese or English language; and that 4) the distribution of genotype in controls was consistent with the Hardy-Weinberg equilibrium (HWE). Exclusion criteria were as follows: 1) comprehensive data on one type of cancer with other cancers were excluded in the stratified analyses by cancer types; 2) no definite genotype or allele frequency; 3) case-control studies that were family based; and 4) the document type was a summary or a review.
statistical analysis
This meta-analysis describes the relationship between lncRNA CASC8 SNPs and various type of cancers with ORs and 95% CIs. For each SNP, we estimated five genetic models of ORs and 95% CIs, involving additive model, dominant model, and recessive model as well as homozygous and heterozygous comparisons. Subgroup analysis was conducted according to ethnicity, source of controls, genotyping methods, and cancer types.
The Hardy-Weinberg equilibrium test was conducted on the allele frequency of the control group. The study population were regarded as originating from the same Mendelian genetic group when P>0.05. The stability and effect of the results were assessed by the chi-square test as well as by calculating ORs and 95% CI. The combined ORs were calculated by the additive model (rs10505477 C vs T and rs7837328 A vs G), and the statistical significance was evaluated by the Z test. Cochran's Q test and I 2 were used to test the heterogeneity. If I 2 <50% and P>0.1, the fixed effects model was used to calculate the ORs and the 95% CI; in contrast, the random effects model was applied. Publication bias was estimated by Begg funnel and Egger regression tests. All statistical analyses were conducted on STATA software (version 11.0), and P<0.05 of the two-tailed probability was considered to be statistically significant.
Results
eligible studies
According to the inclusion/exclusion criteria, 15 articles containing 20 datasets (24,504 cases and 22,969 controls) were finally included in the meta-analysis. In these papers, nine articles including 14 records (16,238 cases and 16,594 controls) were related to rs10505477, and six studies including six datasets (8,266 cases and 6,375 controls) were concerned with rs7837328. The characteristics of all studies are summarized in Table 1 . The nine articles of rs10505477 were included in this meta-analysis. 11, 14, [16] [17] [18] [19] [20] [21] [22] Among these, 11 records were Caucasian-based (13,652 cases and 14,221 controls), and three records were Asian-based (2,586 cases and 2,373 controls). In the same way, six articles about rs7837328 were selected in this study. 15, [23] [24] [25] [26] [27] Caucasians had two records (1,341cases and 1,260 controls), whereas Asians had four records (6,925 cases and 5,115 controls).
Meta-analysis Rs10505477 and cancer susceptibility
The relationship between the rs10505477 locus in the lncRNA CASC8 gene and the risk of all cancers is shown in Table 2 Table 2 (I 2 >50% and P>0.10), and the fixed effects model was used for the analyses.
The results of subgroup analysis are summarized in Table 3 . In the ethnicity analysis, decreased cancer risk was found in either the Caucasian or Asian population. According to the source of controls, all the five models based on population-based studies showed statistical significance with regard to decreasing the risk of cancers (OR<1, P<0.001), whereas no significant difference was found in hospital-based studies (P>0.05). In studies using Taqman as the genotyping method, all models had a marked association with lower cancer susceptibility. For studies using the MassARRAY method, a significant relationship was found in homozygote comparison -recessive model and additive model. Significant correlations with decreased CRC risk were observed in all the models. Subject to the amount of included studies, other types of cancer have not been analyzed.
Rs7837328 and cancer susceptibility
Rs7837328 -another locus on lncRNA CASC8 -is associated with the risk of cancer susceptibility as shown in 
<50%
and P>0.1, the fixed effects models were used.
Subgroup analysis was conducted by means of ethnicity, source of controls, genotyping methods, and cancer types.
The results were revealed in Table 5 . In different ethnicities, the additive, dominant, and genetic models of the Caucasian population had statistical significance in increasing cancer susceptibility (P<0.05). All models in the Asian population obtained a significant result in increasing the cancer risk (P<0.001). Significant results were found in all the genetic models for population-based studies (P<0.001). For the pooled results in hospital-based studies, in addition to a dominant model (P=0.151) and heterozygote comparison (P=0.489), other models showed a statistically significant effect on the cancer risk (P<0.05). In a subgroup analysis of cancer types, dominant models in CRC and pCa had a statistical association with increasing cancer susceptibility 
Influential analysis
In this study, we used the "influence analysis-metaninf " method as a sensitivity analysis method to assess the reliability of this meta-analysis. After individually excluding studies, the combined effect of the OR value revealed no significant change; therefore, the results of this analysis are reliable.
Publication bias
Both Begg's and Egger's tests were used to estimate publication bias of rs10505477 and rs7837328 in this meta-analysis. Begg's funnel plots of both polymorphisms were basically symmetrical; therefore, no publication bias was found in both loci. By Egger' test, P-values were 0.061 and 0.746 for rs10505477 and rs7837328, respectively, but none of them had statistical significance.
Discussion
This is an updated meta-analysis on all available studies to assess the overall cancer risk with rs10505477 and rs7837328 polymorphisms in the CASC8 gene. The results showed that rs10505477 (T>C) and rs7837328 (G>A) polymorphisms were related to the risk of all kinds of cancers. In a subgroup analysis of cancer types, significant correlations of rs10505477 with decreased CRC risk were observed. Rs7837328 was suggested to be associated with the risks of CRC and pCa. A malignant tumor that develops between the dentate line of the digestive tract and the sigmoid colon, CRC is the third most commonly diagnosed cancer in males and the second in females, with more than 1.2 million new patients and 608,700 deaths evaluated to have occurred in 2008. 28 pCa refers to epithelial malignancies that occur in the prostate. It was reported that pCa was the second most common cause of cancer in US men among non-cutaneous cancers. 29 Molecular epidemiology has increasingly shown that SNPs play a crucial role in the progression of cancer, including CRC and pCa.
In recent years, GWAS have authenticated five SNPs (rs6983267, rs10505477, rs7837328, rs10505477, and rs16892766) located in the 8q23-8q24 chromosome region, which had a strong correlation with the development of CRC. 13, [30] [31] [32] SNPs, as third-generation genetic biomarkers, are widely distributed in the human genome and have good stability and high density. They can effectively reflect the differences of individuals to a certain extent, which has Table 3 The subgroup analysis of rs10505477 and cancer susceptibility The mechanism by which the CASC8 gene modifies cancer susceptibility is still unknown. The possible role of CASC8 in cancer development is as follows: CASC8 is located near the MYC gene in the region of 8q24.1 -a known gene desert containing multiple enhancer elements in the proximity of the MYC gene, associated with several cancers, including pCa and CRC. 33 These enhancers regulate transcription of the MYC gene through an interaction with the CASC8 promoter. 5 The pathogenesis is speculated to be as follows: First, the rs10505477 allele could disrupt the correlation between CASC8 and the cognate gene POU5F1B (POU class 5 homeobox 1 pseudogene 1), whose carcinoma susceptibility is well known. 34 Thus, the mutant allele suppresses some transcription elements to act as the promoter of the POU5F1B gene.
14 Second, it was reported that a strong linkage disequilibrium (LD) was found between several loci (rs10505477, 35 rs7837328, 27 and rs7014346 36 ) and rs6983267, which is located at 8q24 and has confirmed to be related to CRC, pCa, and kidney cancer susceptibility, among others. 13, 37, 38 Resequencing and detailed determination of the regional LD indicated that rs6983267 could be a casual variation in disease. However, the variant is located in a gene desert. 39 The oncogene MYC, the proximal gene, is ~335 kb telomeres from the risk region, which is abnormally expressed in several cancers, including CRC. 40 Therefore, the rs10505477 and rs7837328 loci might indirectly affect the risk of CRC through their LD link with the cancer susceptibility-related rs6983267 locus.
Multiple polymorphisms in the 8q24 region have been proved to have a significant association with pCa risk that could be drawn in both case-control association and genetic linkage studies. Salinas et al confirmed that several 8q24 SNPs of western European descent and the centromericspecific boundary of the 8q24 region are significantly associated with the risk of pCa, including rs6983267. 25 In an ethnicity subgroup analysis, we validated positive results in both Caucasian and Asian populations, wherein the aberrant expression of the mutant allele of rs10505477 indeed increased the risk of cancers. The ethnicity analysis of rs7837328 drew a significant conclusion in the Caucasian population, but negative results in the Asian population. The reason may be that although rs7837328 and the risk of CRC had been confirmed by GWAS, its correlation with pCa is still uncertain in Asians, particularly the Chinese. In southern Chinese, rs7837328 was reported to not be associated with PCa. 26 Interestingly, a statistically significant result was found in the northern Chinese Han population, for both of the alleles (P=0.004) and genotypes (P=0.008). 15 This discrepancy may be explained by daily lifestyle, dietary habits, geographic climate, ethnic diversity, and so on.
According to the relevant literature so far, in addition to another meta-analysis of 8q23-24-related loci and CRC in 2015, 41 this is the first study on the relationship between these loci and cancer susceptibility. Besides, our data are relatively new, with the latest data from 2016. In addition, we conducted a detailed subgroup analysis of ethnicity, source, genotyping, and cancer types, with high reliability.
The limitations of this study are as follows: first, the sample size was not large, and unpublished studies may exist that could introduce a potential publication bias; second, the research only studied the relationship between gene polymorphisms and cancer risks, ignoring environmental factors and the interaction of gene-environment; and third, due to data limitations, no tumor staging was discussed.
In conclusion, our meta-analysis showed that the rs10505477 (T>C) and rs7837328 (G>A) polymorphisms were related to the risk of cancer. Although limitations exist, future more rigorous studies are warranted to confirm this result. 
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